A constitutively active Lck kinase promotes cell proliferation and resistance to apoptosis through signal transducer and activator of transcription 5b activation.
Lck is a Src family protein tyrosine kinase and is expressed predominantly in T cells. Aberrant expression or activation of Lck kinase has been reported in both lymphoid and nonlymphoid malignancies. However, the mechanisms underlying Lck-mediated oncogenesis remain largely unclear. In this report, we establish a tetracycline-inducible system to study the biochemical and biological effects of a constitutively active Lck mutant with a point mutation at the negative regulatory tyrosine. Expression of the active Lck kinase induces both tyrosine phosphorylation and DNA-binding activity of signal transducer and activator of transcription 5b (STAT5b), a STAT family member activated in a variety of tumor cells. The active Lck kinase interacts with STAT5b in cells, suggesting that Lck may directly phosphorylate STAT5b. Expression of the constitutively active Lck mutant in interleukin-3 (IL-3)-dependent BaF3 cells promotes cell proliferation. In addition, the active Lck kinase protects BaF3 cells from IL-3 withdrawal-induced apoptotic death and leads to IL-3-independent growth. These transforming properties of the oncogenic Lck kinase can be further augmented by expression of exogenous wild-type STAT5b but attenuated by a dominant-negative form of STAT5b. All together, our results suggest the potential involvement of STAT5b in Lck-mediated cellular transformation.